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How To Treat Type 1 Endoleaks After EVAR: When Cuff, 
When F/EVAR, When Chimney, When Open Conversion: 

What About Embolization

M Orrico, MD 
San Camillo-Forlanini Hospital, 

Rome

- Incidence 8%
- Accounts for 12% of all ELs
- Rupture Risk 4-7.5% @ 2 yrs
- Risk Factors out of IFU repair & hostile neck (large, short, angulated, or 
reverse tapered aneurysmal neck, mural neck thrombus, or calcification)
large AAA diameter

Early T1EL self resolution after In IFU OVATION challenging repair

T1A Endoleak àIR neck loss @ Outer Curve

Double LR 
district/ 

angulated neck

Infrerenal 14 mm 
long neck

Mean D 19 mm
Beta angle 54°

1 cm 

LRA cath. w Oscor Destino 7F (18 mm curve)
Lift with parallel standard Terumo

Late/Persistent T1A EL Rate in latest series
ENDOGRAFT Type 1 A endoleak rate before 2020 Type 1 A endoleak rate before 2020

Gore C3 excluder 2.2% Tsolakis JVS 2018 0% Yamanouchi JVS 2024

Endurant II 3.8% Troisi JCST 2019 1.9% Georgiadis JVS 2023 (EXCC)

Cook Zenith 13% Suvi Vaaramaki EJVES 2019 0.8% Fujimura 2024

Ovation 4.2% Swerdlow JVS 2019 1.4% Leyden JVS 2023 (ALTO)

Incraft 3.4% Torsello JVS 2018

AFX 3.3% Welborn JVS 2014 1,7% Hoshina JVS 2023

TREO 2.7% Marone Ann Vasc Surg 2019

Nellix 36.5%Stenson JVS 2019
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Type 1 A endoleak

Palmaz Stent Coils/Glue
FEVAR/BEVA

R/
Ch-EVAR

ConversionHeli-FX Cuff

Proximal evolution
Non dilated neck/ slight dilation

-Kinked neck
-Non calcified
native aorta

-Distance graft
aorta <2mm

-Straight neck
-Thrombus

-Lack of 
circumf adherence

-Posterior leak
-Calcification

-Small comunication
between the graft

and the aorta

Distal MigrationGraft close to RA/LSA

Type 1 A endoleak

FEVAR/BEVAR
/

Ch-EVAR

Heli-FX Coils/Glue
Palmaz
Stent

Cuff

Endo unfeasibility
/failed attempts

Conversion

Proximal evolution

FEVAR/BEVAR/

Cuffs

(30 pts treated by prox cuff
for type IA endoleak) MORTALITY

TECHNICAL SUCCESS 96,6% (29/30)

- 1 OPEN CONVERSION 

Sheehan K et al, J Vasc Surg 2004

Cuffs & Type 1 A endoleak

(47 pts treated by prox cuff
for type IA endoleak) TECHNICAL SUCCESS 100% 

Late migration after EVAR with Excluder
treated with Cook Flex Cuff

FEVAR/BEVAR
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Home Made F-TEVAR  for t1ELNajuta for t1EL FEVAR for type 1 endoleak

FEVAR for T1AEL: Technical Issues

- Marker Overlapping
- Presence of transrenal stent
- Reduced Trackability
- Short distance between RA and flow divider (if

not dilated)

• Technical success
58,3-92,3%

• Target vessel failure
5,4-8%

FEVAR after proximal evolution without migration Type 1 EL in previous suprarenal EVAR cannulation throught the free-flow

Type 1 EL after semiconversion

4 years

Type 1 EL after semiconversionà FEVAR exclusion
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PARARENAL 
DIAMETER 
EVOLUTION

Large Aortic Diameter at renal level
T1EL with Free FlowàRA difficult to access from below
t-branch repair in PAA afer EVAR à Large aortic diameter + free flow at renal level

Ch-EVAR 517 Ch-EVAR/ 898 CGs
(13 centers)

39 Ch-EVAR/   70 CGs
For Type IA endoleak

ROME CASE

Demographics
    

                         n – (%) or mean +/- SD

Age (yrs) 76.2 ± 7.6
Male 25 – 83.3%
ASA III 20 – 51.3%
ASA IV 19 – 48.7%

Cause for EL-IA 
Neck degeneration  21 – 53,8%
Migration         18 – 46,2%

Indication
Juxtarenal AAA 32 – 82.1%
Suprarenal AAA 5 – 12.8%
Type IV TAAA   2 – 5.1%

AAA anatomical features
Infrarenal neck diameter (mm) 27.0 ± 5.2
Infrarenal neck length (mm) 3.9 ± 4.0
 AAA diameter (mm)  71.5 ± 29.0

PERICLES and EL-IA > 39 CASES (70 CHIMNEYS) 
in 7 international centers

ROME CASE

PERICLES and EL-IA > 39 CASES (70 CHIMPS) 
in 7 international centers

Operative variables
n – (%) or mean +/- SD

Total n  Missing (n)
        
   if obs

Types of chimney grafts  (n=70) 
Balloon-expandable covered   31  - (44.2)
Self-expanding covered      34  -  (48.5)
Balloon-expandable bare metal  5   -  ( 7.1)
Realining w/ bare metal stent   20  - (28.5)

Technical Success                               35     89.7%
Type I Endoleak 7 – 18.0%
Type Ia 4 – 10.3%
Type Ib 3 – 7.7%
Treated type Ia/Ib endoleak 6 – 15.4%
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Outcomes n – (%) or mean (SD,range)      p

Follow-up (months)
Time to last CTA/MRA 21.9 – (0.23 – 72.3)

Anatomy
New neck length  20.4 ± 4.2
Post-op max AAA Ø decrease 1,6 0,486  

Mortality (n=3) (1 cardiac-2 pneumonia)
30-day 1 – 2.6%
Overall 3 – 7.7%

Any complication (n=8)
Late type I endoleak 3 – 7.7%
Treated late type I endoleak 1 – 2.6%
Chimney occlusion 4 – 10.3% of pts
            –  
5.7% of chimney 

Late type I endoleak (n=3)
Other devices (n=19) 2 – 10.5% 0.605*
Endurant (n=20) 1 – 5.0%

Treated late type I endoleak (n=1)
Other devices (n=19) 0 – 0.0% 1.000*
Endurant (n=20) 1 – 5.0%
* Fisher’s exact test.

PERICLES and EL-IA > 39 CASES (70 CHIMPS) 
in 7 international centers

Post-op max AAA diameter decreased of 
1,6 mm (p= 0,486)

The new sealing zone
increased to 20,4 ± 4.2 mm

Chimney occlusion: pts 10,3%
chimney 5,7%

AAA with Aorto Caval Fistula – Haemodynamic instability

T1EL after EVAR with 
suprarenal fixation

T1AEL persistence
after HeliFX

Chimney on LRA with 
steerable catheter

3 mm shrinkage in 6 months

AAA with Aorto Caval Fistula – Haemodynamic instability

Embolization

• Freedom from sac enlargement: 
-76% Overall
-72% glue/-80% coils/-80% mix glue/  coils

• Sac shrinkage 38% of patients

• Freedom from EL related interventions
70%

• Very selected cases
• Good Sealing assessed
• Ideal for small leak in Standard EVAR or

for gutter-related type I endoleak
• Avoid multiple attempts (infection risk)

CATHETERIZATION OF SAC

COIL & GLUE EMBOLIZATION

FINAL RESULT

T1EL sustained by small 
comunication
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T1AEL + TII (IMA) after Ovation Alto for circumferential
polymer ring loss of adherence

Transbrachial stenting with VBX and plugging of the circumferential infolding + IMA 
embolization

T1AEL + TII (IMA) after Ovation Alto for circumferential
polymer ring loss of adherence

Transbrachial stenting with VBX and plugging of the circumferential infolding + IMA 
embolization

30% OF PATIENTS HAD AN ENDO 
REINTERVENTION (90% EMBOLIZATION) 

BEFORE INFECTION

EndoAnchors
&

BE stent

• EARLY RESULTS

TECHNICAL SUCCESS 90,9%

ABSENCE OF TYPE I EL87,0%

• FOLLOW-UP

REINT FOR TYPE I EL
9,1%

• CONS à Distance between graft and aorta < 2mm
Thrombus/calcification

No sign changes in 
penetration after a 
median time of 13 
months in 71,1% 

of patients

-Ideal for lack of circumf. apposition and good sealing
length

-Low data on long term follow up

-Minimal SG diameter increase

-14% of PS migration

-Ideal for bail-out/Acute setting
(possible role in late neck dilation)

Conversion



11/20/24

7

Ruptured Aneurysm after single Ch-EVAS

• No EV space

• Accept Surg risk

• Emergency cases

• Refractory to EV

Conclusions
• Conservative approach for T1EL has a restricted space (In IFUs repair)
• Late T1EL can be due to several mechanism
• The strategy choice relies on the mechanism wich sustains the T1EL
• Cuffs—> migration
• FEVAR/BEVAR àneck evolution
• Embolizationà Small leak with evident communication
• Endovascular strategies preferable to open conversion


